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Introduction
Choroid plexus cysts (CPC) are cerebrospinal fluid-filled areas of variable size, within the substance of the choroid plexus [1] . Choroid plexus cysts, single or multiple, unilateral or bilateral, may be a normal variant, but often indicate increased risk of aneuploidy, especially if any other abnormalities are noted. They are often an indication for foetal karyotype analysis [2] .
The cysts are generally located in the atrium of the lateral ventricles, are detected between 16 and 21 weeks of gestation, and range in size from 3 mm to 20 mm in diameter (mostly < 10 mm). The cyst is lined by simple cuboidal or columnar epithelium and connected to, or contained within, the choroid plexus. They are most often found in the posterior lateral ventricles [3] . The overwhelming majority disappear by 23-24 weeks gestation [3] . Ultrasonographic evaluation of the choroid plexus, using an axial view through the upper portion of the foetal head, can frequently reveal the presence of one or more discrete cysts [4] . In recent years, improved ultrasound equipment has greatly increased the successful finding rate from 1/300 to 1/90 in second-trimester ultrasound tests [3] .
A papilloma of the choroid is distinguishable because it is a solid tumour with marked echogenicity. Rarely, a CPC may occur in the body of the lateral ventricle and may simulate hydrocephalus. It should be distinguished by its echogenic wall and course over time [3] . It remains problematic as to whether this type of cyst is a true malformation or simply a variation in normal development [3] .
Because diagnosing a CPC mid-gestation is a common finding, and various studies suggest that it may have an effect on the formation and development on the foetus, it is important to assess the extent of CPC and its effect on the foetus. Previous studies have shown that the prevalence of foetal CPC was 2347 cases in 286,441 subjects (0.82%) with a range of 0.18% to 3.64% (Peleg and Yankowitz reviewed 33 series published up to 1997) [3] . We tried to look for CPC association with chromosomal aberrations (Down syndrome, Edward's syndrome) and neural tube defect (NTD) using PRISCA software.
Aim of the research
The aim of the study was to evaluate the risk of Down's syndrome, Edward's syndrome and NTD in pregnancies with detected fetal choroid plexus cysts.
Material and methods
In this retrospective study to test our thesis, that CPC may have a significant effect on chromosomal aberrations and neural tube defects, we collected and analysed data of pregnant women who were consulted by a genetic specialist at the Lithuanian Health Sci-ence University Kaunas Clinic from 2012 1 st of February to 2013 1 st of March and who had CPC ultrasound findings during second-trimester routine echoscopy. Of all the suitable cases, those with prescribed second-trimester biochemical marker tests for genetic disorders were selected. The tests were intended to observe Down syndrome, Edward's syndrome and neural tube defect. The tests used the markers a-fetoprotein, human choriongonadotropin and unconjugatedestriol, which were studied from blood samples. After obtaining the marker concentration levels in the blood, the results were converted into a risk for disorders using PRISCA software (prenatal risk calculation). To correctly calculate the risk of disorder, the program needs the date of birth of the pregnant woman, her weight, smoking habits and additional diseases. Such options as twins, in vitro fertilization and time of gestation are also taken into account. If the program displayed an increased risk for a disorder, additional tests were recommended to identify the karyotype of the foetus. Furthermore, repeated ultrasound tests should be performed for all women after 2 weeks from the latest echoscopy, to monitor the status of the CPC. The control group was selected randomly using two criteria: second-trimester biochemical marker tests had been performed and there were no CPC findings during foetal ultrasound. Calculated risk of disorders using the PRISCA method were compared between the case/control groups using SPSS 20.0 with Mann-Whitney test. Every person who entered the study signed a consent form for their medical data to be used for medical studies, with an assurance of anonymity.
Results
In the test group of CPC, which consisted of 12 subjects, there were unilateral and bilateral cysts, th epositions and number of which considerably varied from subject to subject during the second-trimester ultrasound testing. During a repeated ultrasound examination in the later period of the gestation, 11 out of 12 cases with CPC had disappeared, leaving only one case, which had also developed an intraventricular septum defect. This case was confirmed as Edward's syndrome after performing a karyotype analysis.
In all other cases there was no additional pathological data. The foetus echoscopy was done, on average, on day 132 ±6 of pregnancy in the test group, and in the control group on day 130 ±10. In the control group there were no confirmed disorders. Average maternal age in the test group was 37.75 years, and in the control group -35.25 years. The average calculated risks in the test group were: Edward's syndrome 1 in 31502.82 ±12164; Downs's syndrome 1 in 2004 ±741; NTD 1 in 33646 ±13066 and in control group risks were: 1 in 1316 ±6931; 1 in 986.27 ±332; 1 in 16936 ±6317 respectively.
Statistical analysis
We compared the counted risks between the groups using the Mann-Whitney test, which showed no statistically significant difference at the significance level of 95%.
Discussion
Choroid plexus cysts may be a valuable source of information in determining the formation of Edward's syndrome and other disorders. Women who are pregnant at an older age have increased risk of a variety of foetal malformations and chromosomal aberrations. These women tend to stress more about their pregnancies; knowing the higher risk of malformations and finding out about CPC, women often believe that their child might have some serious genetic disorder, which may even affect its life. Consequently, it is important to clarify to patients whether this condition can effect foetus development and health. One of the tools to evaluate risk of disorders may be triple-marker screening with PRISCA.
The PRISCA method used to determine the increased risk of disorder for chromosomal aberrations and neural tube defect, also used in the study, allows not only assessment of the risk level and possibility of birth defects, but also an objective comparison of these possibilities with other diseases. There are other studies that have tried to evaluate the relationship between CPC and Edward's syndrome, but still very few have attempted to assess the connection with Down syndrome or NTD.
Our research results show that there are no statistically significant differences between test and control groups for the risk level of disease. However, in the test group there was 1 case of 18 trisomy, proven by FISH; in the control group there were no proven diseases, but a low number of cases. These results were received using second-trimester biochemical markers with a 70% significance level.
Our results support the theory that there is no higher risk of chromosomal abnormalities or NTD, if CPC is found. To confirm our results, we searched for similar studies. One study analysed 263 isolated CPC to find an association with 18 trisomy and other abnormalities. They concluded that if there were no additional risks factors (advanced maternal age, additional ultrasonographic abnormalities, past obstetric history, or family history), there is no association with 18 trisomy [5] .
Another study analysed 102 cases of CPC, and found that 7 had 18 trisomy (Edward's syndrome).
What is important in this study is that the researchers were looking for additional foetal anomalies supporting Edward's syndrome, and only in one case were there no additional anomalies [6] . Without additional ultrasonographic abnormal findings, the risk of trisomy 18 is lower.
This study concluded that ultrasonography and triple-screen testing for foetuses with CPC (serum a-fetoprotein, human chorionic gonadotropin and estriol) are enough to exclude chromosomal abnor- malities, and amniocentesis is not indicated [7] . Previous studies have shown that CPC observed during the second trimester of pregnancy tend to disappear in the later weeks of gestation, and have no impact on the formation of the foetus [8] . Some earlier reports have suggested a possible relationship between CPC and trisomy 21. Bromley et al. did not find such an association [9] . These studies suggest that if CPC is found, further analysis should be performed to clarify if there are no additional risk factors. Repeated echoscopy and second-trimester biochemical markers should be performed to exclude 18 trisomy or other chromosomal abnormalities. If there are more abnormal findings in the ultrasound or CPC has not disappeared in the repeated echoscopy, or if there is an increased risk shown by PRISCA, then invasive tests (foetal amniotic fluid cell FISH analysis or karyotyping) should be performed. Also, there is a non-invasive test that uses cellfree foetal DNA found in maternal circulation [10] .
Conclusions
Choroid plexus cyst findings during this case/control study have shown that only 1 case from the test group had progressed to more serious foetal aberrations (Edward's syndrome); nonetheless, this progression did not influence statistically significant changes in the test and control groups. No statistically significant changes between the risks of disorders according the PRISCA method were observed in the appearance of Down syndrome or neural tube defect.
